Ischemic preconditioning protects post-ischemic oxidative damage to mitochondria in rat liver.
This study examined the effect of ischemic preconditioning (IPC) in protecting against a hepatic ischemia/reperfusion (I/R) injury, with particular focus on mitochondrial damage. Rat liver was preconditioned by 10 min of ischemia and 10 min of reperfusion. Immediately after IPC, liver was subjected to 90 min of sustained ischemia followed by 5 h of reperfusion. The hepatic I/R increased serum aminotransferase activity and mitochondrial lipid peroxidation 5 h after reperfusion. IPC attenuated these increases. Whereas the mitochondrial glutathione content and glutamate dehydrogenase activities were lower in the I/R group, these decreases were attenuated by IPC. During IPC, the tissue peroxide levels increased after 10 min of ischemia and were normalized after 10 min of reperfusion. In association with the IPC-derived transient increase in the peroxide levels, the significant production of peroxides observed at 10 min of reperfusion after 90 min of ischemia was attenuated. Furthermore, whereas the mitochondria isolated from rat liver after 5 h of reperfusion were rapidly swollen, the swelling rate was attenuated in the mitochondria from rat liver subjected to IPC before the sustained ischemia. The hepatic ATP and adenosine levels were 38% and 46% lower during the reperfusion, respectively. These decreases were attenuated by IPC. Thus, these results suggest that IPC protects the mitochondria against the deleterious effects of I/R, and this protection is associated with the reduced oxidative stress.